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PROFESSOR  keen’s  SURGICAL  REPORT, 

Mr,  A,  J,  R,  aet,  43  of  North  Carolina  first  consulted  me 
April  22nd,  RX)1, 

Ten  weeks  ago  he  was  thrown  from  a carriage  and  })roke  the 
left  humerus  at  about  the  surgical  neck.  When  the  arm  Avas 
taken  out  of  the  splints  at  the  end  of  six  weeks,  the  discovery 
was  then  first  made  that  he  had  wrist-drop.  This  was  complete, 
the  hand  hanging  like  a flail  at  right  angles  to  the  forearm. 

On  examination  of  the  arm  1 confirmed  the  wrist-dro]),  1 found 
an  excellent  apposition  of  the  fragments  of  the  humerus  so 
much  so  that  it  was  difficult  to  tell  the  exact  level  at  whiidi  tlie 
fracture  had  taken  place  and  that  the  musculo-spiral  liad  been 
injured.  Accordingly  a skiagraph  was  taken  which  showed  not 
only  the  fracture,  but  that  the  callus  was  very  long  but  not  so 
great  in  amount  as  to  thicken  the  bone  very  greatly.  This 
explained  why  it  was  difficult  to  determine  the  level  at  which 
the  nerve  had  been  injured  by  the  fracture. 
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Operation  April  23rd,  1001.  1 made  an  incision  which  finally 
extended  from  a little  above  the  elbow  well  up  toward  the  axilla 
at  a slight  angle  to  the  line  of  the  musculo-spiral  nerve  (Fig.  2). 
The  skin  was  normal,  but  the  moment  that  I reached  the  superfi- 
cial fascia,  I found  that  at  the  upper  end  of  the  incision  it  was 
very  adherent  to  the  tissues  underneath.  The  same  was  true  of  the 
tissues  all  the  way  down  to  the  bone.  They  were  thoroughly  bound 
together  by  adhesions.  I found  the  very  considerably  thickened 
nerve  under  the  supinator  longus.  It  was  nearly  twice  the  ordi- 
nary thickness.  Following  it  upwards,  I found  that  it  was  very 
adherent  to  the  bone,  being  bound  down  in  a distinct  adventi- 
cious  sheath  of  connective  tissue,  which  was  more  pronounced 
and  as  thick  as,  or  possibly,  thicker,  than  the  sheath  of  the 
femoral  artery.  Finally  at  about  the  level  of  the  posterior  axillary 
fold,  1 was  obliged  to  make  a transverse  incision  posteriorly  so 
as  to  reach  the  nerve  sufficiently  high  up  to  get  above  the 
site  of  the  injury.  This  carried  me  very  near  to  the  bifurcation  of 
the  posterior  cord  of  the  brachial  plexus  in  the  axilla.  I found  at 
this  point  that  the  nerve  suddenly  narrowed  to  its  ordinary  size 
and  also  became  soft  and  normal  to  the  touch  when  seized 
between  the  finger  and  thumb.  Just  at  the  point  where  this 
narrowing  took  place,  there  was  an  indurated  spot  in  the  nerve 
and  from  there  on  downward  nearly  to  the  elbow,  the  nerve  was 
nearly,  double  its  size  and  very  hard  and  brawny,  feeling  like  a 
large  vas  deferens.  Evidently  the  mechanism  of  the  injury  was 
as  follows  : — when  the  humerus  broke,  the  ends  of  the  bone 
lacerated  the  tissues  all  the  way  out  to,  but  not  through,  the 
skin.  This  accounted  for  the  adhesions  even  so  distant  as  the 
superficial  fascia.  The  nerve  was  not  torn  in  two,  but  crushed  in 
its  sheath  at  the  point  of  induration.  Later  inflammation  and 
degenerative  changes  produced  the  greath  thickening  of  the  nerve 
nearly  to  the  elbow.  It  was  perfectly  evident  that  I could  by  no 
possibility  remove  all  of  the  diseased  nerve  and  yet  suture  the 
ends  together.  Accordingly,  having  loosened  the  nerve  from  its 
1)0(1, 1 wrapped  some  gauze  around  the  nerve  and  then  seizing 
it  by  the  finger  and  thumb,  stretched  first  one  end  and  then  the 
other  till  I obtained  a considerable  slack  in  the  nerve.  This 
stretching  of  the  nerve  before  its  division  has  very  obvious 
advantages,  for  after  the  nerve  is  divided,  seizing  the  extremity 
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with  the  finger  and  thumb  and  a fortiori  by  any  instrument  would 
require  more  force  and  do  more  mechanical  violence  tlnan  the 
method  I adopted.  The  overlapping  of  the  nerve  also  gav(i 
mo  the  measure  of  bow  much  F could  remove.  After  removal, 
the  piece  exsected  measunnl  3.7  cm.  The  nerve  was  then  sutured 
with  silk,  passed  directly  through  the  nerve.  After  tying  a few 
vessels,  the  wound  was  closed  with  a small  drainage  tube  at  each 
end.  The  only  vessel  that  gave  any  ti’ouhle  was  the  posterior 
circumflex. 

The  patient’s  highest  temperature  after  the  operation  was  99°  F. 
He  left  the  hospital  one  week  after  the  operation,  the  wound 
being  entirely  healed.  On  the  next  morning  after  the  opei-ation, 
there  was  distinct  improvement  in  the  area  of  radial  sensation. 
By  the  third  day  the  light  touch  of  a single  hair  over  these 
fingers  was  felt.  No  motion,  however  had  been  acquired  by  the 
time  he  left. 

Soon  after  the  operation,  I went  away  for  a long  absence. 
Mr.  R.  came  to  Philadelphia  on  January  10th,  1902,  nine  months 
after  the  operation  and  saw  Dr.  Wharton  Sinkler.  At  that  date 
sensation  was  perfect  but  there  w'as  still  complete  wrist-di’op 
while  flexion  of  the  fingers  and  wrist,  and  pronation  and  supina- 
tion of  the  hand  were  perfect.  There  was  no  response  to  the 
faradic  current.  While  the  muscles  responded  to  a strong  gal- 
vanic current,  thei'o  was  marked  quantitative  loss,  Init  no  reac- 
tion of  degeneration.  Mr.  R.  was  directed  to  use  the  galvanic 
current  daily  for  10  to  15  minutes  with  injections  of  1/20  gr.  of 
strychnine  into  the  extensors  three  times  a week. 

He  consulted  me  again  on  February  10th,  1903,  and  I was 
quite  astonished  at  the  result.  Sensation  is  perfect  and  as  to 
motion,  he  has  a perfectly  useful  hand  (Figs.  1 and  2);  the  oidy 
defect  is  that  while  extension  at  the  wrist  alone  is  perfect,  and 
normal  in  degree,  and  extension  of  the  fingers  alone  is  e(iually 
good,  if  he  ti’ies  to  extend  both  fingers  and  wrist,  he  has  only 
about  75  to  cSO  "/„  of  the  full  range  of  motion  for  the  combined 
extension.  He  tells  me  that  for  about  three  or  four  months  he 
ke])t  up  the  use  of  the  galvanic  battery  and  For  some  time  the 
injections  of  strychnine  as  recommended  by  Dr.  Sinkler,  but 
that  he  has  not  used  either  for  a long  while.  Strange  to  say  the 
electrical  r<!actions  at  the  present  time  are  practically  un- 
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clianged  since  January  1902  except  that  the  extensors  do  react 
to  a strong  faradic  current.  But  to  accoinplisli  this  the  current 
has  to  he  so  strong  that  it  causes  contraction  of  tlie  flexors  also. 
The  restoration  of  voluntary  control  tlierefore  is  far  lietter  than 
of  electrical  control  of  the  extensor  muscles. 

The  very  early  return  of  sensation  in  this  case  corresponds  to 
the  observation  of  many  surgeons  in  similar  cases.  It  will  be 
observed,  however,  that  Avhile  the  operation  was  done  April  23rd, 
1901,  the  patient  did  not  ))cgin  the  use  of  electricity  for  about 


nine  months  after  the  operation  and  over  a year  after  the 
accident,  though  I had  strongly  recommended  it  at  the  time  of 
operation.  Thirteen  months  later,  following  the  late  use  of  elec- 
tricity and  strychnine,  there  was  practically  complete  restoration 
of  function  in  the  extensor  muscles.  As  the  photographs  show, 
complete  extension  both  of  wrist  and  fingers  at  the  same  time  is 
not  yet  possible,  but  the  hand  for  all  practical  purposes  is  as 
useful  as  ever. 

That  thei’e  should  have  been  any  and  esi)ecially  almost  com- 
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Fig.  3.  — Ton.socl  preparation  (osmic  acid  slain)  from  llie  distal  end  of  the  portion  of 
nerve  resccleil.  The  myeline  remaining  in  the  nerve  sheaths  is  shown  as  black  masses. 
The  rest  of  the  mvcline  has  disappeared  and  the  nerve  bundles  are  intensely  degenerated. 


a/  1 


Pijr.  .1.  — Transverse  section  from  the  distal  end  of  the  portion  of  nerve  resected.  The 
eonneclive  tissue  about  the  nerve  bundles  is  greatly  increased  in  amount  and  only  a few 
medullaled  nerve  libres  are  seen  within  the  nerve  bundles  (belter  shown  in  one  ot 
the  two  nerve  bumlles  than  in  the  other).  In  reality  a few  more  medullatf'd  libres  are 
found  in  the  section  than  are  represented  in  the  photograph. 
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plete  restoration  of  function  is  most  encouraging  in  view  of  the 
very  extensive  disease  of  the  nerve.  This  extended  almost  from 
the  axilla  to  the  elliow  and  precluded  any  possibility  of  excising 
all  of  the  diseased  nerve.  Only  a small  })ortion  was  excised  (and 
as  Prof.  Spiller's  report  shows  this  was  most  profoundly  dege- 
nerated) yet  the  functional  result  is  all  that  could  he  desired. 

In  the  Manchester  Medical  Chronicle  for  August  IIXX),  I have 
published  six  similar  cases  of  wrist-drop.  That  paper  has  been 
published  by  M.  Chipault  also  in  his  ^Itat  actnel  de  la  chirurgie 
nerveuse. 


PROFESSOR  SPTU.ER’s  PATHOLOGICAL  REPORT. 


Transverse  sections  from  the  lower  end  of  the  portion  of  nerve 
resected  are  much  degenerated,  as  .shown  by  the  Weigert  hema- 
toxylin method.  The  fibi’ous  .sheaths  ai'e  thick,  and  a large 
amount  of  connective  tissue  is  found  around  and  between  the 
nerve  Inindles.  The  walls  of  the  blood  vessels  in  the  nerve  are 
also  thickened.  Portions  of  nerve  libers  from  the  lower  end  of 
the  piece  of  nerve  removed,  teased  and  stained  wdth  1 "/o  osmic 
acid  solution  (Fig.  d),  give  a better  idea  of  the  degree  of  degene- 
ration than  do  transverse  sections  (Fig.  4)  cut  with  the  micro- 
tome and  stained  with  Weigert’s  hematoxylin.  In  the  osmic  acid 
preparations  the  nerve  fibei's  appear  intensclg  degenerated,  and 
tlu;  myelin  instead  of  appearing  as  sheaths  about  the  nerve 
fibers  is  broken  into  many  round  masses. 

Transverse  sections  from  the  upper  end  of  the  portion  of 
nerve  removed  also  show  much  degeneration,  but  while  the 
degeneration  is  very  marked  in  some  bundles,  in  others  the 
nerve  fibers  aj)])ear  nearly  normal.  There  is  much  increase  of 
fibrous  connective  tissue  in  and  about  the  bundles.  The  nerve 
fibers  from  the  upper  end  of  the  piece  of  nerve  removed  are 


much  less  altered  in  osmic  acid  pre|)arations  than  are  the  nerve 
fibers  from  the  lower  end.  . . 

In  longitudinal  sections  through  the  nodular  i)ortion  of  the 
I)iece  of  nerve  removed,  the  nodular  swelling  is  showm  to  be  the 
result  of  the  formation  of  fibi'ous  connective  tissue  within 
the  nerve. 
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Paralysie  radiale  consecutive  h.  une  fracture  de  I’humerus  ayant 
blesse  le  nerf.  Suture  apr^s  10  semaines.  Retour  rapide  de  la  sensibi- 
lite,  retour  plus  tardif  de  la  motilite.  — Hoimne  atteiiit  de  fnicture  dii  col 
chii  urgical  de  rbuinems.  10  semaines  apres,  en  eiilevant  I’appareil,  on  constate 
que  la  main  pend  comme  un  tleau,  ii  angle  droit  sur  I’avant-bras. 

K.  decouvrit  le  nerf  radial,  qni  6tait  epaissi  sur  une  grande  4tendue,  et  adherent 
aux  tissus  voisins.  Le  nerf  n’avait  pas  dte  divise,  mais  tku  ase  par  les  fragments, 
d’oii  nevrite  et  degendrescence  jusqu’au  coude. 

K.  commencja  par  eionger  le  nerf,  de  maniple  a pouvoir  resequer  H,7  cm.  de  sa 
longueur,  et  reunir  les  bouts  par  une  suture  perforante  a la  sole. 

Des  le  lendemain,  retour  de  la  sensibiliie.  Rctour  beaucoup  pins  lent  de  la 
motilite.  9 mois  apres  I'operation,  il  y avait  flexion  des  doigts  et  pronation  et 
supination,  mais  toujours  pas  d’extension  du  poignet.  Ce  n’est  qu’apres  environ 
2 ans,  que  la  main  avait  recouvrd  tons  ses  mouvements,  sauf  I’extension  simul- 
tanee  du  poignet  et  des  doigts. 

La  resection  d’une  petite  portion  du  nerf,  d6gen6rd  sur  une  grande  <5tendue,  avait 
done  suffi  au  retour  des  functions. 


Radialisl&hmung  in  Folge  einer  Verletzung  des  Nerven  durch 
Humerusfractur.  Naht  10  Wochen  sptiter.  Rasche  Riickkehr  der 
Sensibilit&t,  sptltere  der  MotilittLt.  — Bruch  des  chirurgischen  Halses 
des  Humerus  beim  Manne.  Nach  10  Wochen,  erst  beim  Abnehmen  des  Apparates, 
tindet  man,  dass  die  Hand  wie  ein  Dreschflegel  rechtwinkelig  auf  den  Vorderarm 
herabhiingt. 

K.  legte  den  N.  radialis  bloss;  derselbe  war,  auf  eine  grosse  Strecke  weit 
verdickt  und  mit  den  umgebenden  (ieAveben  verwachsen.  Der  Nerv  war  nicht 
getrennt,  sondern  durch  die  Bruchenden  zerquetscht,  woher  Neuritis  und  Entar- 
tung  bis  zum  Ellbogen  entstanden  war. 

Der  Nerv  wurde  zuerst  von  K.  soweit  ausgezogen,  dass  die  Resection  eines 
Stiickes  von  8,7  ctm.  unternommen  werden  konnte.  Alsdann  Vereinigung  der 
Endstiicke  vermittelst  perforii’ender  Sutur  mit  Seide. 

Vom  folgenden  Tage  an,  kehrte  die  Sensibilitiit  zuriick,  die  Motilitilt  aber  viel 
spiiter.  9 Monate  nach  dor  Operation  war  die  Beugung  der  Finger,  sowie  die 
Pronation  und  Supination  vorhanden,  aber  das  Handgeleuk  blieb  gebogen.  Erst 
nach  etwa  2 Jahren,  hatte  die  Hand  alle  ihre  Bewegungen,  die  gleichzeitige 
Extension  des  Handgelenks  und  der  Finger  ausgenominen,  wieder  erlangt. 

Die  Resection  eines  kleines  Stiickes  des  Aveitlalifig  entarteten  Nerven  genilgte 
also  zur  Riickkehr  der  Function. 


Paralisi  radiale  da  frattura  dell’  omero  con  ferita  del  nervo. 
Sutura  nervosa  dopo  10  settimane.  Ritorno  rapido  della  sensibilitA,  e 
tardivo  della  motilita.  — In  un  uomo  colpito  da  frattura  del  collo  chirurgico 
dell’ omero,  si  constata  alia  rimozione  dell’  apparecchio,  dopo  10  settimane,  die 
la  mano  cade  inerte  nel  polso  ad  angolo  retto  coll’  avamhraccio. 

K.  prepara  il  nervo  radiale,  die  era  ingrossato  per  liingo  tratto  ed  aderente  ai 
tessuti  viciiii.  Esso  non  era  state  diviso,  ma  schiaedato  dai  frammenti,  con 
produzioiie  di  nevrite,  e degenerazione  lino  a livello  del  gomito. 

Dopo  averlo  allungato  con  trazione,  in  mode  da  poterlo  reseoare,  K.  asporto  in 
lunghezza  cm.  3,  7 del  nervo,  e ne  riuni  i monconi  con  sutura  perforante  di  seta. 
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Fin  dal  gioino  dopo,  era  ritornata  la  sensibilita.  La  inotilita  invece  venne  assai 
pin  tardi.  Nove  inesi  dopo  I’oporazione,  era  possibilc  la  flessione  delle  dila,  la 
pronazione  e la  snpinaziono  ma  il  polso  era  seinpre  flesso.  Solo  dopo  due  anni  la 
inano  aveva  ricuperato  tutti  i inovimenti,  salvo  I’estensione  siinultanea  nel  polso 
e nolle  dita. 

Conchiude  che  la  resezione  di  breve  porziono  del  ncrvo,  estesamente  degonerato 
era  bastata  al  ritorno  delle  funzioni. 


Paralisis  radial,  consecutiva  ^ una  fractura  del  hiimero  con  herida 
del  nervio.  Sutura  10  semanas  mas  tarde.  Reaparicion  r^pida  de  la 
sensibilidad  y reaparicion  algo  mas  lenta  de  la  motilidad.  — Hoinbre 
que  ba  sufrido  una  fractura  del  cuello  qiiirurgico  del  buiucro.  A las  10  semanas, 
al  levantar  el  aposito,  se  observa  quo  la  inano  cuelga  pendula  forniando  un  angulo 
recto  con  el  antebrazo. 

K.  puso  a descubierto  el  nervio  radial  que  se  hallaba  engrosado  en  una  gran 
extension  y que  adberia  a los  tegidos  vecinos.  El  nervio  no  habia  sido  seccionado 
pero  si  aplastado  por  los  fragmentos  oseos,  en  virtud  de  lo  cual  se  desarrollo  una 
neuritis  y degeneracidn  del  nervio  basta  el  code. 

K.  empezo  por  alargar  el  nervio  de  inodo  que  fuera  posible  resecar  3,7  cm  y 
unir  sus  hordes  por  medio  de  una  sutura  perforante  con  seda. 

A partir  del  dia  siguiente,  reaparicion  de  la  sensibilidad.  Reaparicion  muebo 
mas  lenta  de  la  motilidad.  1)  meses  tras  la  opcracion,  la  flexion  de  los  dedos  era 
practicable  y lo  mismo  la  pronacion  y supinacidn  de  la  inano,  pero  esta  .se 
mantenia  siempre  en  flexion.  Solo  a los  dos  anos  recuperd  la  mano  todos  sus 
movimientos  excepto  la  extension  simultanca  de  los  dedos  y de  la  mano. 

Asi  pues,  la  reseccion  de  una  pequena  porcion  do  nervio  degenerado  on  gran 
extension  habia  bastado  para  producir  la  reaparicion  de  las  funciones. 


